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TflolB *i^o_5. TflolE sfl^^ ^wl^cf. ^Hl- TflolB ^3 «VE*H 

H ^EJg. Tfl^lH Sfl^l A>o]o)1 t]1o]H ^<£uV 3fl^ol 7fl7fl^4. ^ Efl ^ o] E ^ ^w. 

£ 3 
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^ TflojH* wlfl^ 7l<^ ^7} ^ zl {Non-volatile memory cells having 

dual gate and method of forming the same} 
[51^31 2r#tr -g^l 

£ l£r ^2fl^ iti >i-§- ^^^>7l 3}tr ^-E^l^r. 

£ 2^r ft) ^Aloflofl 4s. B]fl^ 71^ di7,>« ^1-71 31 tr ^^S 0 !^. 

5L 3£r £ 23] I - I '■§■ nj-e]- #1*11^1 ^^£olcf. 

£ 4 vflxl £ 10^r £ 231 I -I 451- ^sfl^l oj ^a]^ rej-^. «] $ ^ 

71^ ^J-S] ^^ifJ-iQ-g- ^^*>7l ^ tt 

£ ll£ ^31 Cf=. ^AHHl 4^ H]^^ ^.g. ^t^}. 7 ] 3]^ 

12^ £ 1131 n-n*# 4sf #l«fl^l ^^£014. 

£ 13 vfl^l £ 17^ £ 1131 n-0 4Sr #1*11*1 €■ ^^31 t}s. ^AHHl rcl-s. 
*t<% 7)^ ^^U-^-i: ^^^1-71 3]tV ^^5L^olcf. 

[^31 ^] 

[^^1 7l#^^ * n £-o]:<j] ^Efl7l^] 

7 ]o^ ^ ^ -2 ^^ig-^ofl ^ 7$o)t±. 
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<9> tiV £ ^ 7)0$ 7l<3 ^7} ^ 7l<^ ±7.}S. ^€ T 5U^. fl^ 

^ 7)^ 4l7f^ ^^5]^ HH^* ^B^tf. c^H- C]ig ^> SE 

5=, *1 #3 ZLtflS ^m^, 1-21)4=) 7 1^^7]-^ol O^H ^*Vcf. 

<io> ^4=) 7l<^ ^el€ 7flo]3 (floating gate) tflofl 7>^-^*> 

(free carriers) ^Efls. ^s>s-c>l ^^cf. cfs 7 fl > 7^ H^Cdeep level 

trap) vflofl ^i*>l- ^^-*>^ 4ii^(S0N0S; Silicon-Oxide-Nitride-Oxide-Silicon) 7l<^ ;£7]- 
7} ti> 

<n> ^iii 7l<* ±7}±r 3£r B^(deep level trapH 33r» ^ ^fxr 7l 

o) TgHJ^l^JE., s.^ #*l-&-8: SA<H*HiM*l ^cf. °H1 tcfej-, 7l^ ^7V^ e^a}-^- 

^ TflolH* ^ #Efi4=| 7l<3 ^7H1 ^ ^*flS. ^ ^4. O. 

7]^ r^7>^ 711 0] H# ^TT #2fl4=l 7)^ ^7H1 ^^-^0J-0. S 

71-^1-Cf. 7]^ ^Hl 3M^# ^i^m y o V ^£r =7H ^Efl<^ ^ olcf. ^, 

FN E^^CFowler-Nordheim tunneling) ^ ^ ?flE|<H ^°j(h ot carr i ers injection) HH 

°] 5^. 

<12> tr^, <>l€(Eitan) -f-£- *l^r^ ^5,768,192^^1^ 'Wlt}]^ H^f ^-g-^ «1 

fl'lHj ^lr£^l 7]<^ -i(Non-volat i le semiconductor memory cell utilizing asymmetrical 
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charge trapping)' °]b^ ^fl^S 9J" ^ti^H ^ a J-^]# ^>-§-^ iti 7)<$ 7^*}*} 
-H ^Jcf. 7fl a] ^ 7l<^ ^-g- £ l-§- #2:SH ^^tr^f. 

<13> £ l£- ^Efl^ 4^ ^*>7] ^tr ^^£^14. 

<14> JE 11- ti>£^7l^-(l) #ofl *fll *ViW2), -gB^ ^s}-^(3) ( *fl2 ^ 

5^ ^^"(4) ^ Tfl °1B ^^-(5)^1 ^HlS. ^#€4. -8-71 TllolH #^r(5) #7] 
*U 71^(1)^1 db^^/=efl<y T§^(6,6a)°l tifl*l^t}. 

<15> a o V 7 ]*V ^ 71^ ^ ^^e]# Ti^tr] -M^^ > # 7 | ^ojE 

(5H1 ^ol o]7>5lJl ( ^j-7] =Eflo] o§^(6a)*fl = efl oi o] 7 >^cf. °1 , # 

7l ii± ^(6)^ &<&o) o] 7 ].^ o]6)} >£ 7 ) j= e flo] cg<^ (6a) ^ o]^*V j=Ljfl 

°1H ^7fle^c>| ^oj ^AVol ^J^4. ^ ^^h ^l*rl-8r ^"71 ^SKK3)^ 4i^<^Hl 

7U V =H ^ <3<*j (k; charging region)^ ^^=lcf. # 7 } <^(k)£r #7) = efl°] <^<* 

(6aH ^tr^f. 

<16> ^^7]^^ ^O^, ^7}^ Jl^^sl- TJ^HI ^7) ±SL^/ILZ])°) 

°J^(6,6a) #3 7^7} ^ o]6fl nfs}, # 7 1 7l ^ ^ , #7l 

^i/=efl<y <g 3(6 ,6a) #3 £*l^(punchthrough) <gsj-^ ^ ojcf. ^^^o.^., 

4 V 7l 71^ iS-§- JL^^S)-^7H1^ o^-g-ol o^Cf. 

[^■tgo] ol=^.7> ^ 71^3 3^1 
<17> M^o] oj =Lji^ 7l#^ 3f^l^ ^H]^ g ^^-^^ 5U^r ^^711 ol 

HI- 5Hr «l¥l^ 7l<^ ^> ^ ZL ^U-^-gr ^SKr^ 
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<19> 71^^ Sj-afl ^ Cf^ 7}H*A 4*fl«" *M^7l ^ TllolBl- til ^ ^ 

sflia, 1:5.^1^^5]- sllli ^ s&m* TflolH ?1B1- 7fl°lH sflTg-g. 

a^tf. ^-71 TdHl" TflolH *m <U^2] s&7] tiV£^7l^r ^o\] 7]}o)^ ^o) tiH^l 

€4. ^ TflolH ^-71 «}£^7l^ A>ol £ Aj-71 7fl o] E # 7 ) 

1- TllolB 4°l°fl TlHB 7l|^^Cf. ^"71 A] EM ^ojB «HM #51*11 

71*6)1 ^a^n ^ ^"71 ^H* 7fl o) E ^ «VJE*|| 7l #afl ^ <2] £ *fl2 

<20> ^-71 TflolB #7] TflolE 311^0} Qj^tti ^ 

£fe ^5ll 0 l^1 ^ ( spacer-shaped) ?H wV^^l-tf. o]v^ t y])c,)^ ^ojnv sfl^i^ <*l 

^d] #7) AjEJj 7l|olH ^ £ TflojE sfl^cq Aj-*.^ A}o ]6\] yH^Cf. # 7 j 

4. <£^Sj AV 7 | aV£^ 71*0)1 t^s} ^^/^eflol oj^-g. Dl B^Rr % o) 

#7] =El]o] ^-71 ^^ojo^^ ^V 7 | ojo^o. ^ ^ 2 -^^-^ 

<21> >^-7l til^^ 7)04 o^e^ 7 fl^q 71^ ^ 71^ ^ofl ^ 

°1 :£7Rr «i£^l7l* ^ofl M-^-^l WfllSlSl, Z^Zj-^- E^^^nl- 3 j] ) Bi j E eM^ 

3flH, l-^-^ 1 ^^^ ^11 ^ TllolB ^^-B ^"^1 ^Ef 7flolB Ifl^l 

#1- i^^. ^"71 ?i5f TflolB 5)1 ^ ^^o, ^-71 WV£^71* ^ofl AjBH ^1 olE ^^-ol 
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^H* TlMH 2fl^l Afojofl TflojE Sfl^ol 7fl^H^Cf. ^Bl" TflolH Sfllji «HM 

«V£^7l^ofl ^S)^ *fll ^ ^>7l All" 711 o]E Sfl^l «]:£^7l^;Oll ^ *fl2 

^€ € *im<3^M wfl^sjcf. *V ^-7] 711 olH ^^-1-^ ^iS. tfl^ 

<22> ^13 O.^, #7} *m 7\) olH ^-71 ^Bl" 711 o]B ^ 

^Eflo] ^Jo] wV^s]-cf. olnfl, ^-7] TlHB afl^o. c^J-sq^ aV 71 ^ e« 

^ ^ ^7] ^H* TllolB A>olofl 7fl^5lcf. a o V 7 ] ^ ^ ^Efl Tflo] 

H ^71 ^ ^Ef TllolH ^V^l^l Hfl*l€ ^ ^Cf. ^-^ ( AJ-7) 

t> ^ ^H* TflolB Stm^o] Aj-71 ^ 711 olB *>°H1 *r 5*4. 

<23> AJ-^^V 7 )^^ ul ^ 7l ^^ SM^>7l 7^ ^7>o] ^ ^ aj- 

^ <2] ^AHloll rtj-^- Hlfl^ 71 «^ ^7fo) ^yj-^o. tiV£^7l^r 

o\] H^^, l-J^H^, 71HH s*!^ ^ 5}E4i3^t 

^31-1- i^-fbcf. #7] ^^H.^-, TflolH S.^, Bi^^^'av, H^^^ev ^ -g- 
S.^*)^^- sH^^o} #7l wV£^7l^ ^^<*-i- i=.#Al7l^ #711^1 ZL^BCsteped 
groove )# ^tVtf. ^- 7 ] ZL-f-B ^ ^ # #7l e^^o^dv^ ebm^<^oV ) ^-^i^<£ 

n ^ ^1 TllolB £#«M ^7) #31^ ZL^f-W.^ ql^tHofl ^T-7] ##51 

^>fe ^Ell TllolH ^^-4, >S-7l 711 °1B. ^4 ^7] ^711^1 ZL^-ti.^ 

Afol ^ Aj-7] 711 olB ^4 ^"71 tiV£^7l^r Afolofl 7 H 7 fl^ 7l| olH ^<^^- ^ 

^ A o V 7l f^Tll^l ZL^-B^ a>7] Tljol E ^o^n}- 3l] EH oj ^ o]) ^y] 

5Hfr ^iHl- TllolH sflli* ^^tb4. ^"71 ?iBl- 7flo}E ifl^^r a|-^5. 
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€ ?S <^1«1 Bl 1 ^^ 5fl^o] ^-71 e}0] Hfl El ^ttfofl S.*^ HL«.o. 

^Bfl°H ^ TllolH ^ ^, #7] T^E ^^-Jlf # 7 ] eJ-O] sflEj A ^o] ^ 

A oM ^ TflojE Aj-7] H>JE^l7l^ AlojcHl 7 fl 7 ]]^ TflolH *£<£^ 3fll£-g- ^^*bcf . # 

71 §f=P>i3 5flli4 ^#<5Hr A oM TflolH ^o^nl- ^tSofl 7>7l^l^ *§f^# ^ 

B» TllolB 3flH^T A oM TllolH ^flli^r E^^n}- 31111, H^<£ 

n ^3-^*d<£^ 4€ ^ ^IBf- TllolH sfl^o.^ ^£4. 

$14. i§l^, o^7lAi ^7fls]^ ^ahi^ 7 fl/.i^ vfl-g-ol ^7-1^ ^ 

^<^7Hl7ll A>Aj-ol ^-g^ ^ oJ £ ^ ^71 <fl«fl afl^O^i*. %o}t±. £^ 

Si^^i, # 31 7l^}7l ^l*H 4^4^^ ^°14. #^i 

# 71^; -S-ofl 5U4jl ^^-slol^^ o.oll ^-^^ % 7l^r ^Hl % 
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<26> (*jH *£X\6\]) 

<27> SL 2^ ^ 4^ 71^ d^rS ^ 

^^£°H, £ 3^ E 22] I-I n}e}- ^sflXI c^jEojcl-. 

<28> 2 ^ 51 3* ^"2:^, 1V£^71^;(101)^ ^ <3 <*M1 #^^^(102)ol Wfl^l^Cf. 4 V 

71 «-^°J^(102)^r ^"71 ^£^71^(101)011 ^£ ^w-e)^] t^^. ^ ^ 

^IHI- 7)MH 5fllil-(110)^l ^"71 %^^^(102) M-^^l 71-^1^-4. ^"71 ^Hl- 711 

°1S ^fl^i(110)^r ^HlS. 3#€ E -|^^^nv 5flBj(i03a), H^^^^" 3fl^(105a), -ir-S^^ 
^ 4^(1073) ^ ^Hf- TflolH ^^(1093)^-5. ^m^l-. ^-71 E^^^ni- sflBi(103a)^r *J 
s^^nv a - ^ele^^sj-nvo.^ O] ^ o^q., ^-71 2)1 ( 105a ) cflol 

t^-fr *i^Rr ^°14. ^r, ^71 ^^^(202)^1 ^*>#ol ^J-71 E^^ui- 2fl£l(i03a)^ 
Ei^*H ^"71 H^^^sl- 3fl^(i05a) tflsl a^r ^^) H^l^l H^slTlul-, #71 
^ 5fl^(105a)^Sl ^^ol a o v 7 ) b^^b]- 2)l^(i03a)^- El^SH # 7 ) ^^o^ (2 02) 
<L3L OH tc^, C-llolEl-Ol 7.-H1- ^ ^7171- 01=-^^^. # 7 j 3^(1053) 

(poly-Si dots layer) ^ ^s}- 1 ^ SHfKnitride dots layer)AS ^€ ZLf-<Hl^ ^ehs} ^ 

°1^-°1^1^ 51 °1 Uf^^^l-4. A oM 1-Sl^Sl^- £B| ^ #7] £Efo 

^ #el^E|^ ^ ^£KKnitride)2l EBtt 3f^r°l ^^tb^. °H , 51 HI- ^}o}o\) B 

<29> aV 7 ] ^-S.^^o^nV 3Xfl^(107a)^- #7l B^^-al 3fl^l(105a) ^ 2l ^*fl" 0 l #7l ?]H 

1- 711 olH ^i^-(109a)^ ^slxr ^* **H, ^71 ^B* TllolB #^-(109 a ) ^ 

21 ^rl-ol #7l B^*!^ 3flHi(i05a)^ 9J°j5lfe ^1^. # 7 1 ^-^J ;§<£nv ^ 
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^(107a)^ *l<&^, ^m^fl , ©l-?-^ *r $14. fiHl- TiMB ^ 

(109a)£- ES^^ ^iTl-^^Al, isn^ 4i7i ;£«g-ol o]7>^4. $7} 7)1 o] 

B *I^-(109a)£r S.^, ofl^tfl, 5l*3& #^^e]^^o.s o]=<>|^ ^ oicf. 

<30> ^-7] i^Bf- TflolB Sfl€(110)^] °^o} ^-71 §^^^(102)^- 7>S.^1 AjeH ^ojE 

*l^-(121a)°l wfl^l€4. A cM ^ tIMB *l^(121a)£ #7l ^Bt- TflojE 3^(110)4 

#7l TflojE #^-(121a)£r ^"71 3B£- 711 olH 4^(110)^ ^ ^H^-i- # 

^Vtt ^Sfl^H ^Efl( spacer -shaped) °J a]-^ «5}t}. o]v§, # 7 ] ^H-f. 7fl°lB afl^(HO) 

^ eH=-«^ 4*1 M^i, A oM $m TflolB *d^(121a)^ * ^Tg^rt o. 

^>7l 2} ^tLo]] gO S <^^ol tifl^cf. ^-71 <£^t|W ^7l 7i 

B# 7)1 o}B ^^(110)^1 i«sH ^ #7] ^ 711 o)B ^^(121a)^ 

<=>] *FrB^r ^$^91 %°] *}&z\-s\t\.. 
<3i> ^7) *m TflolH ^q-(l21a)i)- ^-71 ^H* 711 °1B *1) H (110) 5? , ^-71 711 °1B # 

^■(121a)4 ^"71 *KE^1 71^(101) AWofl TflolB ^<£^ 3fl^(H9a)ol 7fl *fl ^ . #7] 7\)°)E. 
£9*^ *||^i(119a)£ ^7l SB* 711 °1B Jflfi(llO) -*7l 711 o] B 

(119a)^ ^jol H }^^>cf. ojnfl, ^7] ^Hf TllolH ^1^(110)31 ^ 

^4 ^o v 7l 711 ©IB (110) ^Hl Hfl^l^ -*7l 711 ©IB *l<£^ 3xflii(ii9a)Sl & 

<32> a o > 7 ] ^^^(102) ^>7l 7(1 ol e ^=(i2la) *r°H 7fl7fl5l ^7] ?])o1b *i<3 mi- 

auls (119a) 3} ^MItt flBl- Tflole ^^- (109a) ^. 7l ^^«( 102 ) AfoHl 7 fl 7 fls} 

^ < S^-i-( 103a ,105a ,107a) 31 ^-Tflfil ^J-tj-. 
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<33> a o v 7 ] X) eh ^oje ^(I21a)^ lE^d^-AS. °1^©1^4. ofl^. 

b]-o.s. °l-¥-<H*lfe ?H wf^^h #7l 7flolH *l<d^- 2jl^(119a)-£- ©l-f. 
^ 4 s SZ^-. ^1, CVD -g^^M"^ 13 3*3 CVD -M^^^-^S ©l^M^ ^ 

<34> # 7 ] ^Bf- t]1o]e ^^-(io9a) #7l ^^^(102)^1 afll *fl^<8^(a)<>l 

^71 ?1B1- 7fl°lB ^^-(i09a) 1*H| fl^l^r #7l tIMB £^(121a) #7l 

*^<8^ (103H ^2 5fl\i<3eH ^sltf. ^, #71 *Hl ^ ^2 *fl1<3^(a,b)£: 
»fl*l=M, #7l >fl l ^^(a)^ #71 ^Bt- 711 ©IB ^^(109a)^ *fl^<8^°M, #7] *\}2 
^Di*S^(b)^ ^"71 tIMB ^l^-(121a)5l ^fl^^^olrf. # 7 1 a(|2 ^^(a.b) 

<35> #71 -i ^fl^^^(c) °<M^ ^-71 %#<3^(102H1 lr<£#3K>#°i ^ell^/^Bi 

(125a, 125b H ufl^^tf. #7l J=3l°J <3°4(125a)£: #7l afll ^^<^^(a)4 ^^-oL, #7l 

<36> # 7 1 ^ ^^(c), #71 =Efl<?l/ili <$q (125a, 125b), #7l ^ Tll^lB ^ 

(121a), #71 711 ©IB 3fl€(119a) ^ #7l fiBt- TlMB 4^(110)^ 7^ ^ 

^ ^^^4. ^, 5L 3°H±r ft ^ «lfl^ 71 ©1 «ol £Al£l<>l ojoa 
(125a)^°r #3 #71 *fl2 *1|1«3^1-(b)°l °<HH ^*Rr ^* ^^°1 ?H HV^*> 

<37> #71 TllolB ^q-(121a)^l 4^^, #71 ^B^AELefl©! ©J (125a, 125b) 

A o v 7l flBl- 71MB ^i^-(109a)5l ^ S^ofl ^^2^}ol j= nv (127a)0 l yj) *j 3 - 
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^-#3 ^l^-^^ ^ &t}. 

<38> Afr 7 ] a}eh TllolH ^(121a)^ <5>^ ^ig&tfofl ^^(123' )«1 «fl*l€ *r 5U^. 

°1 ^4-^1, ^"71 ^ TflojB ^^-(121a)^ #°fl ^1*V #^elA>oi^tf}-(i27a)^ 

iL^(123')ol ^efsqfe- ^-f^fl, ^-71 ^ 711 o]B *l^(121a)3 *l*ll S^l #7l 

^-^S]Al-olcnV( 1 27 a )o) tifl^^ ^ olcf. #7l ^-^^ 5] A> ol ^ n|( 127a ) ^ #7l 7\}o] 

H *l^(109a), TflolB #^-(121a) ^ 2= efl*]/^.^ <g (125a, 125b) si 

oil *n v * 7 ^lfl4. 

<39> Aj. 7 l ^o] ^ wj-rf-t^- -gtg^t].. 

<40> #7l Hlfl^ 71^ ifiS| =£2^ <#7] 7flo]3 ^( 12 l a )ofl A} 

e« ;£o}.o. o] 7 >^j7 ( # 7 1 711 olB ^( 109a HI ^sLzl^ <y7>^bcf. #7] ±2. 

i <g«3(125b)<*flfe 7l§^«a-(^, ^l*}^)^ #7] <j§^(125a)oflfe- 

917}^. ^7} £<&^o] ^7>£l^, #7l ^^(125a)^ ^l^tb afll *flM<3 

^(aHl 3M|tM«H#°1 ^3*H ^7>l-ol av 7 ] e^^o^nv (105a) vfli) 

7U>€^. 

<41> #7l «l$^Md 7l^ ^ 4i7l w^^r tf?) iii ^^(125b) ^ #7l 

TflolH #^-(121a)<*l) 7l^^<a-(^^l^i<a-)# <?]7>*Vcf. #71 TllolB #q-(109aW ^7} 

9}7}t}jL, #71 ^efl^] ^ ^ (125a)<=Hl S-efl°] <?l7}t!:4. #7l ±7] ^ JELefl 

°1 o]^ ; # 7 i b^^^bv *fl€(105a)*H ^7>l-ol # 7 j E^^<aq- 2fl€(103a) 

51-13 



^^0030004804 ^^ 2003/8/4 

-I- Ei^^^H ^7] £.r!.]}9l <3 <3 ( 1253 ) -2-5. y J-#S]^i4, ^7} <£<*!( 125s) £.5. JfE| ^ 

#7l E^^^nV 5flBi(103a)* El^^^ #7] ^VIt^ ^^Tfl ^tf. o] ofl 

4^, A oM 7l<^ ^ ±.7\&X}. 
<42> OH^, #7l Hlfl*^ 71^ ^ ^7] ^Aloflfe, #7l Tfl o] E ^^-(121a)^ 

^eh ^oj-o] o]7>^ZL, #7l 2Bf- TllolB 2^-(109aHl sensing voltage)* 917} 

*Vcf. 0)011 tcJ-B}., #7l E^^o^nl- 3zfl^(i05a)^oll #*1~&°1 H^^M Xl-i- , #7l 
^efl°J/4i^-^ ^(1253,1250)2:^ 2^7} jl^x] 8^bt}. °]<% *Vtfl3., #7l H ^ € ^ 4 
^(105a)^«fl ^7>#o] B^^H ^tf, ^^#0] B^^H $1* #7l JEL3l°l/:£ 

(125a, 125b) *HI 2ff-7> ^a^O.^-, #7l alfl^ 7l<^ oflolEj. 

<43> #^ Hlfl^ 7l<^ -t^ #71 *fl^<8^(c)£- #7l SSf 7fl °1 B ^^(109a)^ ^ 

*M *lH=m #71 afli ^B^^^(a) ^ #71 TflolB 2^-(121aHl ^H=lfe- #7l 

^12 ^H^^(b)^S ¥^=)<H Sa^. A o v 7l 7flo]B 2^"(109a) ^ #71 ^ TflolB ^ 

^(121a)£ ^el^l^ 5a^, 3:7fleH ^SH ^i^Rr #7l *)U ^^(aHt}. 

°H A oM «l?m# 71^4 €3 ^71, BSZt^ SL±: ^7} #7l Tfl o] E 2 

^•(121a)^m #71 ^ #7l 7}^$_<£vlo} °}7}^. ^, #7l *lf» 7flo]E ^q- 

(121aWfe fe£ ^ 2^1 o] 7 >5l^l ^cf. s.^1, gi7l **H, #7l 

*m 7]}o}^ 2^-(121aHl °J7V£1^ #71 TflolH 2^(1093)^1 °j7>sl^ # 

=-2^ M ^-cf. ©1^, #71 all 2 ^B^^^(b) #S1 ^°!^2 #71 TiMB ^^sv ad ^ (119a) 
21 *f-v\}7\ #7l Tll^lH 2^-(109a) ^ #71 ^^(102) 4°H 7fl*fl^ ^i^^t 

(1033,1053,1073)^1 ti^H gj=7l nfl^oltj.. 
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< 44 > it£ 3#S] %^^-5L2,3,4)^ ^ sfl^^ # 

*fl ^1^4. °H ^oM ^ ^-7) E^^^BV 3)1^(1033), ^"7) 

eeH^cgni. 5fl^(i05a) % ^7] ^3.^*1^ sfl€(107aH #7l i| ^^^^(c) #<^1 °^^( 

^(109aHl 91?}^ ±7] i&^r ESU^ #hH1 wl3>o^ ^a]^ ^ $|cf. ojofl nj-ej-, 

^"71 =eflo]/^^ (125a, 125b) 1}$) &*}^ 7fl^ ^ 

<45> ^aZ}-^ ^ofl 7l^ ^ ^Hflofl «H ^s^o}^ ^ a] ^ ^ 

<46> £ 4 Vflxl £ 10^ £ 22] I-I '-§- ttj-B} ^Sfl^ i^cq o_| ^AHH tc)-^. «~a EeH 

<47> £ 41- «]:£^7l^;(101)^ <8^*H 2^ 102)^ 

33:4. #71 «:^^^^r ^£^17]^(101) tfofl B^^^nv( 103 ) ) H^^^sv(105), #S 
^^^^-(107), *fll TflolB £^1^(109) ^ SKEPl-iH^K 111)^8: *>3l5. 3#tr<=f. 

<48> Aj- 7 ] E^^^nv( 10 3)^ ^e|^5l-Bi-(Si02) SE^r ^e) ^^^(SiON, oxy-nitride 

layer) AS ^ 5^. #7] E| ^^(103) -I: A ^m n -}^ ^^Rr ^-M, 1*1- 

^Aj-^ol^^( N2 0) 2L^r ^^^i(N0) 7}^ &$\7)<L\ ^5^5}-^ 0 S t§ Aj ig- ^ ol cf aJ- 
7l B^^^^-(105)^r 2=^13 5.7}- ^^AS ^1^- s.ig > ^EI-S^S}-^-, #E] 

e^-^ £B#(polysilicone dots layer) ^ ^^-1- -£B#(nitride dots layer)AS ^^=1 

*KfS Aii=f. A oM H^^^^(105)^r ^^^^sj-^S. ^ 
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^*Bfr ^-fofl, #7} ^*q^5^°r CVD ^^3^°.^ %<%Ht ^ Slcf. ^ > # 

A ^^^^^"(105)^ X^<*fl £3^3* #*3*r^ SU^f. ^-7] ^-S-sg ^^^-(107) 

^ CVD ^-^VsKvo^ *r &cf. 

<49> *fll TflojE £^1^(109)^: S^.O.3 . ^11- £^§^ €^2}^ 

_°3 *g^*Hr Wl-^-^W. ^"71 <5>£Eu}^anV (111 )^ AJ-7) 7]] o] J= £^nV( 1Q Q)6\] tfl 

<50> £ 51- , 5}£D}i35|(Hl)|. J^^H # 7 1 j ^ o] E J£ ( 109 ) 

^°J<3# ^#^171^ afll ZL^ti.(H3)« ^-71 afll H^-tL(113)^ #7] #^<3<* 

<51> ^>7l afll ZL^ti(H3)0] <£ ^^ofl (H5)# ^^tb^-. #7] ^*MAi(115)i- 

^■71 afll Zl^-ti.(113)» ^ W>£^1 71^(101) ^^1 M 1 !^ i3flo]A-l^.(Dl£Al^-)^- 

< 52 > £ 6^- ^-2:^, #71 ^^l°l^i(H5) ^ ^>7l *f^^>^3^(lll)^r ^7M^H3 A}-g- 

^ x}^ ol^Aizl-o.s. #71 *fll TllolH 2E.Sl*Kl09) f ^-71 1-3^ <£*{-( 107), -S-71 
^<S^(105) ^ #7l B^^^^-(103)* <3<*r3-2-3 SflE^^H A o V 7l «^ °J ^#^7^ 
>fl2 ZL^-ti.(H7)» ^t^. °1°H, A o V 7l ^Sfl<5H(H5)* ^171^. -S-71 afll ^ ^)12 ZL^f- 
3(117)^ #31*1 ZL-f-3(118, steped groove)* ^ ^3(118)^ ^-Br 

^7} ^<£^4(103a, 105a, 107a) ^ ^7] TflolB £^^(109)<>1 *#5l<H 31 # ^Efl# o] 
#7] isllol^(ii5)7> ^el^Sj-^o.3. ^€ , #7] #3.59^*3^(107)01 <i]z^ 
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n, q^&o] ^ sm. ^y) xu TfloiH £^^(109)^1 ojpi ^ 

4M X]l TllolH £^^-(109)^ nj-^a^o.^ ^ 

<53> #7] #7j)^ ZZ.ifB-(118)« 5H= «>£^l7l^r(101) ^i^^l 71HB ^ n9 ).g. ^-B^ 

*MI ^^«V^L, A o v 7l TflolB *3<2^(119) 4M1 *fl2 73Mb B#q-(121)# ^^W. A oM Tflo] 
H ^^4(119)-^ CVD W§*t ^ ojofl CVD ^el^S^-i- # 

2}-^ ^ofl j ji^-S] <g^3^ ^1^1- ^ #71 X| 2 7flo)B £^^(121)^ B*l^, °fl*l£fl, 

<54> £ 7 -g- %V S ^ > a o V 7 ] ^ 2 TflolH B^n^(121) ^ Tfl o] E 119)* ^ °] 

^ ^^HH A oM n^-y (ii8)^ ifl^H TfloiB sfl€(ii9) 

£ TllolH ^(121a)# ^^W. 4M 7flo]H *R(121a)£ #7l #7^ zl-f-B 

(118)^ ifl^ofl i5flol^ ^EflB A o V 7l ^^3^(111)^ ^jjUg £ ^ 

^ A oM TflolB #^-(121a) *>°1^ ^JE^l^ClOlH 

<55> ^3-71 ^ TflojH #^-(121a)£- ^"71 XI 1 TflojB B^(109)^ ^ A o V«.Tg 

* SHSrth 43-71 TflolB ^<£^ 2fl^i(119a)^ #7l 4i^} t3Hb ^i^-(121a)^ #7l 
«V£X1 71^(101) A>oi ^ AiBfl 711 °1H ^^-(121a)4 #7l #7)1*1 n^B(118) ^ a>°1 

^ 7fl7fl^tf. #^1^1 H^-B( 118)^1 <# ifl^H ^-o) ^- 7 ] TljolB ^i^- 
#(121a)£ *lB cfl^l^o]cf. 

<56> A o i- 7 i ^ TllolB #^-(121a)^ £ 4> v 7l ^ TllolB *I^(121a) ^>ol 

°fl ^H*H 71^(101) 4H1 B5L^-(123)* ^tb^. iL 
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^^(123)^: #7] 5}£D}ia D -[(lll) ^ #7l A]l TflolB £^i^-(109)ofl cfl^j-o^ ai z}-^ em aH- 
5fe t-^ilS. *§#^. 1-^, <i#s}-^-iLH ^#<sRr yV^^cf. cf = 

711, #7l i.SB]-(123)^r CVD ^sl^2}-^S. ^ SX^-. #7l a.^s>(123)ol CVD ^e} 

^#sj-^JL5. #7l #7^ ^p-HC 118)1- CVD ^^€-^-2}-^ #5L*\} 

71^(101) ^^^1 ^1, #7l f^V<£ CVD A^^2A>5).DV|. ^V 7 ] ^JE.P>^3.^(111)^ # 

«^ol Vc#€^)^H ^S^ltm. °H1 #7l #711*1 ZL^JeL (118)# ^fl-Hf iLsL^H 

£ 8 ^ £ 91- %^*f^ , #7l ^.2.^(123) ^ #71 711 o]e 3flH(119a)^- ^1^ 

a>^-§><^ #7l ^p>ia.^(lll)# ^^*H ^71^4. °}3- #71 s}£p}ia 

^-(111) *\^°\) Sl*l*> *ll 1 711 olH £3^(109)°] ^afl, #71 s^plia^dll) ^ 

#71 711 olH *i<£^ 4^(119a)^r #71 TlMH ^(110) #^-21 #7l ^ 

^ 711 °1H ^^-(121a)^ ^^^^-i- iSt!-^. #71 TllolB ^<£ni- 2flH(119a)^- ^sl€-#s)-^- 

O-^- #71 *>££Pl-^a^-(lll) ^ #7l *fll 711 £^^"(109)011 Cfl*>^ A1Z]-A1EW 

#71 *fll TllolH 51*1^(109), ^^^"(107), B^^°i«l-(105) ^ 

Ei^^^n> (103) ^ o^^O.^ ol*^ ^Z}-^ ^Hl- TllolB 2fl^(110)l- ^t-VEf. #71 

^H* TllolB 4^(110)^ *H1S ^#^1 e^^o^^- 2fl^(i03a), H^oJ^ ^(lOSa), # 
S^o^ sflBl(i07a) ^ TllolH ^(109a)iLii- ^^m. #7l Jis:^ 123)0] ^# 

^^Ml, #71 ^^^(107)3f ^^fl ^ 51 ^#3* q-oj AS, #71 1-5.53 

^^^"(107) #^1, #71 ^^^(102) #ofl #7l ^.^BV(123)^r #7] tij-c 

^11 71 ^-(102)ol ^ ol trfl , ol« 0 V^ °J*>^, #7l ^1" TllolH ^(121a) 
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^(107) ^zl-A], n ^Jf7> ^ oic}. 

<59> a o > 7 i a.^^(i23)ol tj-g. t|rto s -y-71 ^^-(123)* *H7i*Hr 

<eo> a o v 7 ] ^ B Jg. ^jolH 2)1^(110)^- #7l -^?« TllolB €^-U21a)4 5l-<?1^3H4. 

A oM ^Bt" TllolH ^(110)^ ^"71 #7j]^l ZL-f-U.(124)^ ^ ^ -^-g-ofl Sfl^tH}. 

-*oM TflolB ^(110)^ 31 ^7} *m ?1MH ^(121aHl ^*ti # 

*1"*H, ^-7] ^E-i- TllolH 4^1(110)^ Ef^^^ #71 TlMS. 2flEl(110)^- 

tlES- TflojE 5fl^(110) A o V«.cfl ^Ajs} Aj.7) ^ol^ ^cgnV 3flBl(119a)^ -El}- 7\ 7 ] 

<61> Aj-7] AjiM ^olE ^^-( 12 l a ) ^ 7flo|E ^€(110)^- ^*RrCfl o^l, 

^-fr ^*Rr iSBliU^ ^go) &Trtf. ^, #7l TflolH *i^(121a)^ 

#7] # 711*1 ZL-^ii (118)^ ifl€j^o|| ^Efl S ^-71 :SB# Tfl E sj]^ 

(110)£r #71 ^E^. o] 3 Bfl^(HO) #Jf£] #71 Tflole ^<£u}- j*||^(119a)6fl £)Sfl 7f7l^ 

^=1<H ^€4. °H 4ef, #71 ^ tIMH ^=.(i2i a ) ^ #71 TflojE sfl^(no) 

£ ^ 01^ iLtJ- ^71) ^ 5£cf. 0.5., 

71^ JZ^sM] ^^>Cf. 

<62> Aj-7] ^eS. ^lolH 3fl^(H0) Spfc] Aj-7] ^c§^ofl ^ o) ^ ^ ^ <^ <* ( a ) ^ #7l 

^ 711 °]H 3i^Kll9a) #71 ^cg^ofl Ajo|^ ^ 2 5 fl ^^^ (5) ^ ^ *fl^<g<*( c )^- 
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<63> S. lO^r ^-S^, #7l AjE» 7\}°\3. ^q-(121a) ^°§<*H A} EM * 

^°*1*H #^l-^^*(125a, 125b)* #7l >fll *fl\i<g<*(aH $13* # 

^#^>#(125a)^ = el]<?l ^^(125a)<Hl *fl#*M, ^7) A]2 ^^(bH 
^>#(125b)^ ^J2-^ <3^!(125bHl *fl#W-. #71 Hefl^Adi^ ^ ^ (125a, 125b) -§-*H 
^€ ^ , -SM = e1)o]/^i ^^(125a,125b)^r 

^-(dIsa]^-)^- <g^§ ^ o^cf. # 7 ] ceflo]/db^ (125a, 125b)* ^<Hl , 

#7) *fl7i«- ^ $X^. olafl, #71 ^ a.5L^-(123')£ ^1 

< 64 > #7] ^5ll<y/4i^^ <3<* (125a, 125b )* 5Hr ^KSl^l^UOl)^ #^<>11 ^nV( 12 7)^- 

^W^. #71 ^^(127)^ iS^H, M^t ^ ElEl-^-o.S ^€ m-^l^i ^€ *>M-S. ^ 

<65> #7l ^nV (127) ^. ^ tilt^l 71 ^(101)^1 l^d* ^*3*H A oM ELEflo]/^. 

^ (125a, 125b), #71 ^ Tfl ol b ^(121a) 4^<g<*j ^ #7l TiBl- tIMB 

(109a)2l ^ S^l ^-#^slA>olcnv (E 30) 127a)* <§>StM=h ^H^i , *1 

-g^n}-* ^l7l#o.^ ( £ 3<Hl 5=*1^ 71^ H# ^-^^ ^ ^Cf. #71 ^"^51-Al- 

ol = ^ #7l ^.ofl 4 el-, s^rH^slAVoi^.^., ElE|-^-^elA>oi = n> g:^. ^^^^A> 

<66> (^2 ^AHl) 
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^^-^ ^-B-*i-cf. ^, *V ^ fiH* 7\}°]B sflU^ ^#5} ^^ol ^3. nH^^s. afl^sH 

<68> £ 11^ Cf^ ^AHlofl 4# 7]^ ±7}^ ^t}7) ^ 

<69> £ 11 ^ £ 12S &^f>}^, ti>£^l 71^(201)^ i^^H ^a-^nV^ o^fl 

(202)^1 wti*]^. tr ^ ^iHl- TflolB 3fllil:(210)ol ^7} ^ <*> (202) #Jf» 

M-^*l 7V^]^C}. #7] ^iHl- TflojE 5fl^(210)^r ^"71 ^£^71^(201) ^Hl 

^ Ei^o^ 3l]^(203b), JE^^ ^Bi(205b), l-S^^ 3fl^(207b) ^ TlM 
B ^(209b)J^L <$7] B]^x£<£^ 3fl^i(203b)^- ^3^>3^ gc- ^^VS)-^ 

ol^o^^ ^ oic^ ^-71 2fl^(205b)£- ^H^l, B^^£7> 

^ ^^te *g-^th}. <« ^^3^, ^3^3^ £B^(polysilicon dots 

layer) ^ £H#(nitride dots layer) nf- #<^1 ^VM-S. °1 

=lo^]^ aJ- 7 } l-S.^^ 3fl€(207b)£r A oM sfl^l(205b) ^ 

A c v 7l tIMb *i^-(209b) ^r-M ^tb^. 4 v 7l l-S^^e* sflU 

(207b)£- ^^sJ-^B o]^o]^ 4, ^ ^- 7 ) ^E f ^0)^ *l^-(209b)£r A 
^ ^ BBZL^ ^t^^^aI, BBZLe» B^- ih7i #<#o] °)7}&xj-. 

<70> a o V 7 ) ^ES. TflojE 31)1^(210)^ Aj- 7 ] ^^^(202) 7>B*1 AjBM ^ 

°1B *i^-(221a)°l yfl^l^cf. ^7) t^Mb ^(221a)£r ^7} TlHB 2fl^(210)^ 

^^r^r. A o v 7l TiMB #^-(221a)£: #7] ^Bt- Tfloje sfl^(210)^ <aj^s» ^ ^-«-Tg 

#*r^ ^1°H spacer-shaped)^! ?H H r ^-3i olnfl, a o v 7 ] 7)1 oIb 
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(210)2^ EH*^£ 4*1 iNM, #71 ^ 7flo]B #^(221a)£r £ 

^-§- Sfe ^ 0 H, #7} ^^^-^2] *>^-ofl gjo^ tg-as} cg^o] 2^1 # 7 1 

#■§•3 <^iJHl #7l tlHl- TllolH Jfl€(210)°l ifl*fl£M 5a t)-. ^2} # 7 j 711 o] S 

*l^(221a)£ zl ^^«o] *F^iLfe ^^^2^91 ?A°] w^^Kf. °H nj-eh 
A oM ^-21 fiBl- 711 °1H ^ € (210)21 i^s. oe| a ) X\s_ nf^iLSL^- wfl^mcf. 

<7i> #7l ^ 7flo]B ^^-(22 la) 2)- #7l %^<3<*(202) *}o) & #7l TflolB 

(221a)-4 #7l TllolH 3fl^( 2 io) *}o]d]} ^o}^ ^cgnv 3)]^(219aH 7fl7fl£t}-. #7l 

711 °1B slHa(219a)^r <a#£H # 7 ] 3^(210)21 avh^ ^ # 

7l ^ TllolB ^iq-(219a)2l sgtg^-g- 53 ol a}^-3i§l-cf. <>H f # 7 ] ^ 

^(210) ^ ^ #71 TllolB 311^(210) #^-21 #7l TllolH *k<£^ 4li(219a) 

21 ^ ^a]#^1 Sl*l*Rr ?M wJ-bJ-^c}-. 

<72> # 7 1 ^H f ^i oiH *l^(209b) SHf2] ^^^ofl ^o)^ ^^(a') ^ #71 ^ 

— a" TllolH 5fl€(210) 2j^ofl ^^1*1- # 7 ) ^eh Til ole ^(221a) ^21 %^^^ofl ^o}^ 
^2 ^ll^^^(b')^ ^ ^^ 0 o^(c')-i- ^>8th=h 

<73> a o v 7 | ^ ^ii^^^( C ') <y=^oi #71 #^<3^(202H1 ^ l-^#^-##^] H.5ll<y/^^.>i 

°J^(225a,225b)ol wfl^m^ . # 7 1 1=3)01 <g<*(225a)£r #7l ^1 ^fl ^<=§ ^ ( a ' ) sj- ^t>}jl, # 
71 iii ^^(225b)^- #71 *fl2 ^flHi^Cb')^ ^*Vcf. #71 ^eflo] <^(225a)£r #7l 

7dJ=l- TflolH 211^(210) A>Olofl 7fl^Elol t> -^21 #71 afll ^^l"^ ^-f- 

£L3l?J ^<*oj ^ol ti>^-3l*l-cl-. 

<74> #71 TflolH ;goJn} 3)1^(2193)21 ^fl^ #7l ^B* Til °1 J= #^(209a) ^ #7l 

^2^(202) A>olofl 7117M #71 ^<a^*(203b,205b I 207b)2l ^^Hl g^cf. 
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<75> # 7 ] 7)}o)^_ ^(221a)£r H^O-S °1^^14. <« 1"^, 

nVO.^ Ojs^^^ ^ 0 -| h].^^ A o V 7 j ^ojE ^<gsj. sfl l£ ( 2 19a)£- ^^^ D 4AS. o)^. 

^ 91^-. CVD ^s]€-^>s)-^ CVD ^51^3^.2.3. ol^p-^^ ^ 

<76> ^-71 TflolH ^^-(221a) i^^, #7l JEL5fl°l/^^ ^^(2253,2255) 3l 

#7l SHI t]1o]e x1^-(209a)^ ^ S^<H1 ^^5} A}c>l j= n]-(227aH wfl^s]^ ^ 

^^S^M^AsL ZL-f ^ ^C^ £ ^ufS. o]=<^^ ^ olcf. 

<77> a o v 7 ] ^ojB ^(221a)^ ^^^^ *M i±JL^-(223' )°] «U^1€ ^ $1*4 

. °1 #7l ^^e^H^^a)^ #7l iLJ:^(223 ' ) °1 ^£l*l ^ #7l 

^ TflolB ^i^-(221a)^ ^ $lt±. #7] &c£[ iLJi*K223')£- *r 

<78> a o > 7 ] ^Bl- TiHB 3flH(210), #7l olH *I^-(221a), #7l TlHH sfls} 

(219a) ^ #71 IL^]}°}/^SL^ <3 (225a, 225b) £r al*)^ 7l^ ^g* ^^cf. 
<79> wl^^-# 71^ ^ ^A ##tb *fll «o v ^#S ^1^1- 

^ ^, #71 ^ TllolE 22 la H ^7H>J1 ) AV 7 ] 

TflolB *l^-(209aHl =SZL^ ^l7>tb^. #7l °J<*(225b) ^ #7l £Lefl 

<?1 ^^(225a)^8r AA 7]§^<a- * =e11«y ^^o] ^Hgi}. ^J-aH^ ^ 

^(225b) ^ #71 ^Efl T^jolH *i^-(221aHl 7l^*I*M: ^Hl-ji, #7l JELeflo] <3^(225a) ^ 
#7l ^Bl- TllojE ^^-(209b)ofl^ z}z}- ^.Eflo] ^ ^7^^^ ^71-*!:^. £M 

#7] Tfloje ^ (2 2ia) ^ #71 ^1B* TflolH ^(209bHl AA ^ ^ % 
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^ ^l7>tb ^Ml, ^-71 JE.efl°!/4i-2-i 225a, 225b) AMofl o] 7 ^ 

4. °H1 -8-71 Hlfl^ 7l^ HM^S ^^cf. 

(221a) ^ ^71 ^B-g. TIME #^(209b)£: ^13. *M3il5. oicf. oH n^ej-, Aj- 7 j 

TflolH *d^(221a) ^ #7l fdHt- 711 °1H ^^(209b)^r 4-E- <?]7>^ 

^7l TflolH ^ ( 221a) oil ^ ^"71 7iH# TIME ^(209aH *1*1M ^ 

* ^71-^ ^ SE*V, ^sflofl til^o^ a o v 7 ] ^n}- 4^1- (203b ,205b ,207b) 
°17> ta-o>^o.^ °}slM, Aj- 7 j ^es. ^olH ^^-(209b)^l ^]7>£l^ ±7] 5E^r 

# ^ XI 4. °H1 n}^, A o v 7l ^elM/4:^ ^ ^ (225a, 225b) ?i ^1 s.^^. 

7ii -a « ^ 

<82> ^ 13 vflxi £ 17^ ;e li^i n-n'# 4^ ^sfl^ ^HHl 4€- *lfl 

7M 4l7}o] ^AjWj-^^. A|^^j. 7 ) o}^ cf^ £ |ol4, 
<83> £ 13^- %^*>£, tiV£^7l^;(201)o11 ^J-^-elnKg. ^ «H «^^(£ 11^ 202)* 

tV^t!:^-. ^"71 °j ^ t- £^ aVE^l 71^(201) ^cHl ^^^^^-(203), ^^^-(205) , 1- 
S^^<a^(207), XI 1 TflolH £^nv ( 209) * ^ = p>^a^-(211)^r *HlS ^tb^f. #7l E-) 
^^^^(203)^8- ^s}-*}-, CVD ^El^Sl-^- ^2]^l^ D -[^ ^ 91^. Aj- 

7l E^^^°H203)# ^^V^S^Jli?. *§>£^h ^7) %^^«* £fe ti>£^l7l^: 

(201H1 ^ 
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2M^( N2 o) 2^ m±#&Mm &3]7]B\ <I^# ^§ ^ Sicf. ^7} 

B^<?^(205)^ H^^£7> ^ ^ °fl?itfi, ^e)^^, #e^e)^- £B# * *J 

^^^•(205)01 ^^^-^^^o.s ^^m. ^-f , CVD -as)^fl-^o.S. ^ Sl^. 

^3, El ^04^(203)3 5.^41 &cj-. #7] 

<gs]-(207)£: CVD ^^Vs^AS ^ 5U tf. 

<84> Aj- 7 ] ^ole £^5V ( 209)^ JE^sV, <i^tfl ( £3§^ l-e)^^^-^-o.S ^^f ^ $1 

Cf. ^-71 ^u>^a^-(211)^r ^-71 TflolH 3E^^(209)^1 31 *M ^^Hd^l* i-^ 

<85> ^ 14 5! £ 15» ^*>^, ^"71 ^=n>^H^(211)l: ^xflE^^H A o V 7l #^<^«^^ # 

7^1 5|o] ^Efl^ 5f£ B fA a 5fl€(211a)^ ^^4. A oM sfEPl-ia sfl1d(211a) 
<#^«H1 o]A-l (215)1- ^-71 isfl 0^(215)^ ^71 *f|i TflojB £^^-(209)^1 cfl 

<86> o}o]A^ §>HP>iH 3JflBl(211a) ^ ^>7l ^2flolx-| (215)1- ^zM^£L5L A>^-s]-0^ 

A cM *fll TiMH E^m-(209), ^7l l-S^^^^-(207), <#7) B^^^^(205) ^ #7l 
^(203)* *flE^«H Ej-o] 
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2fl^(216)# ^71 ej-°l 2flEH(216)^- *M|3. o|1»l E^^<?1^- ^^(203a), ofl 

«1 H 5 ^^ *fl€(205a), 4^i(207a), ^1 7flo]H 4^ (209a) ^ 

#7l ^JEL^iS. 3fl^(211a)^.S ^€4. -*7l e}o] si] ^(216)^1 4^*1^ a o v 7 ] ^01^(215) 
S. #7] *lll TflolH 4€(209a), ofltil 2fl€(207a), 

<aev 3^ (205a) ^ E^^^^v sfl^(203a)ol <$7] ^2=.v}di3L nfl^(211a)^ 
^r, ^"71 B|-o] 3^(216)^: Tfl^Efll- ^HrCf. 

<87> ojc^A-], ^0)^(215)* #7] iMM*l(215)7> ^21^3^0.3. 

€ ^-f , ^71 #S53 ^^^(207)ol ^Z|€«fl, ^-¥-^r^1 ^€ ^ ^M^, ^7} ^11 711 

°1H S.^ 3xflli(209a)7> ^^2£)<H &^-o.3., #7l afll 7]}o}B. 3fl^(209a)ol ^H 1 ^ 

<88> j$ 7 ] tyo] ^(216)^ ^ *KE.*)1 71^(201) ^ofl TflolB ^^^-(2190# ^^Tfl 

A J"7l 711 °1B %<£^(219)£r CVD ^El^5(-^-O.S ^ ^Cf. o] ofl C^H, # 

7l TllolH ^<gnv ( 2i9)^ CVD ^E)^^-^ ^Ml, Jl^^l 1^31 * ^ 5^ cf. 

<89> TllolH ^^^-(219) 4H1 a)|2 7fl°lH £^^(221)-8- ^W*}. ^7} ?1HH SL 

#^(221)£- 5L#<2]-9J #e^e)^3j-o_s. *§^*Rr a}^-3i^>cf. 

oo> £ 16 ^ £ 17* , ^7} x\}2 TllojE SL^(221) ^ ^-71 TflolB ^<a^(219) 

* ^ °l u oM3 ^l^M ^ TflolH ^q.(22i a ) §J TljolH sHei(219a)^r ^^*Vrf. 

^7} ^nn TflolB ^(221a)^ ^>7l 5}o] 3^^(216)^1 ##S j=l«.o| ^ta *j 
^ ^*H°H ^EflolcJ-. ^-71 TllolH ^ojn^ sfl if} (219a)£- ^"71 €j TllolH #^-(221a)2f #7l 
71^(201) *M ^ Aj. 7 | TllolH €^(221a) 9? #7l ej-oj SB ^(216)^ a>o] 

°11 7fl^fl^T=f. olnfl, ^1-71 Sl-JEL^a. sll^(211a)Sl ^ ^-7l ^ tI^Ih ^i^-(221a) °i 
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#7l ^ #7l Bfl ^ *V #3 #7] ^ 1« 7)) E 

^#(221a)£r #7l %^<^ #-^» uJ-fHl 7>5.^s^ > « 3 <£l ^o]cf. 

<9i> #7l ^ojH *l^-(221a)^ ^ ^ ^ #7l tjVt^l^Ol)^ ^. 

5L^(223)# ^^W. #7l J±Jl^(223)£- #7l 5>=^5L 3^ (211a) ^ #7l *fll t1H;e 
51*1 <4 (209a) <H1 ^^^«1» 5Hr l-^ilJL ^W". ^11-1-^, ^s^JL 

3. ^#*Hr ?m wi-^-^^. 

<92> A o > 7 j a.s^-(223) ^ #7l 711 °1H ^^ev 3flH(219a)^- ^}-§-*H #7l *f 

-^^a. 2flEl(211a)^- ^7]^. o]<y\] aj-e}-, #7l v}ELv} + 3. 2fl^(211a) *V^- 

^ #7l afll TIME E ^nV 5fl^(209a)^l ^#€4. A o V 7l Tfl o] E ^ ^ f ^ 

fl l-S^l^n}- 51111(2073), ^1 H^^^^v sim(205a) ^ E^^^ni- zflT£(207a)^: 

<£^f3°-3. o]«j-^Aizl-^H flHl- 711 °1H ^^(210)^- #7l ^iHl- TllolH sflig 

(210)£r #71 ^Ht- TlHB 3^(210) #^ #7] TIME ^<gnV 2|| ( 2 19 a ) <i) ofl 7>7l 

#7l 71-71 ^#€4. #71 fiHl: TlMH uflei(210)^ 3 

Ei^^<grt 2)111(2035), ebH^<£u1- 5||^(205b), IrS.^^ sflei(207b) ^ TdHl- Til 
°lm ^q-(209b)^.S. ^€4. #71 ?1H1- Tfl^lB ^(210)^ #7l 71Mb #^-(221a) 

3]- sJ.o] ^oln| ) #7} «-#<£<*» #^!- 7 >^mcf. #71 ?lBt tIMH ifl^ (210)£ 

#71 5}^ 3]] €(216) -^-^1 sfl^-^Vcf. ^, #71 ^Bl- Tflols nfl€(210)2l ^ 

^ S #^^^ #71 ^ TIME #^-(221a)°ll ^1*11 
<93> a o > 7 ) B3L^-(223) ^ #71 ^H* 711 °m 3111(210) #^-^1 #71 711 olH *d<£^ n& 

(219a)^r #71 ofltil 2)lll(207a) ^^M, ^ 5^. °H 4^, #7l £_3L 

"1(223) ^>2fl^ ^H^l 71^(201)^1 ^ 9X^-. °1 #7] ^ TllolH ^l^-(221a)Sl 
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(223' H ^ ^cf. a o v 7 ] iLJrn]-(223)°] #7l oflH] #3.^ ^<£bi- s)m(207a)*}- cf= ai 

zMr-l- *^«2 ^-f^l, ^71 iJLHV(223)^r ^1^^ ^* ^7>^ ^ $14. 

<94> ^71 ^iHl- TflolB #q-(209b) ^<3<^M1 >§<s]^ afli ^^(a 1 ) ^ #7l ^ 

HI- TflojH #^-(209b) ^^lt!- ^71 TllolH #^-(221a) §>^-^| Sr^^l ^ 

£ ^12 ^^^(b 1 )^ ^1 ^^(c 1 )* ^^rnf. 
<95> ^-7] ^lm^Cc') ^ <$<*\o)) ^^^s. -ir^t^ 

-*>#°1 =2fl«y/^^Li (225a, 225b)* <#7] J=3l<?] <3^(225a)£: ^7) *fll 

^(a')4 ^sfjl, #71 <^(225b)£r #7] *fl2 5fl^^«(b')34 #7] jELeflo}/ 

^(225a,225b)£ *§>8§ - ojcf. o)^ ^ , ^7} ELz])°±/dt^^ eg 

(225a,225b)£r ^ $14. #7l l-^l-ol^s.^ ^^}7) *H1 , ^7} 

(225b, 225a)* ^°fl , tH^^* ^7^^ ^^M, #7] 

(223' H ^171^ ^ &4. 
<96> ^y) ££fl<y/iOA <S<* (225a, 225b)* ?>^r #5lx\}7) #(201) ^nv (2 27)* ^ 

^"71 ^^-(227)^: S^-H, 4€ ^ E]Ef^-0_^. Zll-oflAi ^4^ ^ 

n ^ &4. 

<97> a o v 7 ] =4=^(i27)-£: ^ tiV£^7l^r(201)^l <1^* ^*3*H #7} =eflo] ^^/dbi 

^ <3<3 (225a, 125b), #7l ^ 7))o}^ #^-(221a) i^<* ^ #7] Tfloje # 

^-(209b)^ ^ S^<H] ^^4°1^#(S 12 o) 227a)* ^^*>4. *1*B- 

^1 ^-^* ztlT]^*.^, JEE noil £A]^ ul^^ 71^ ^l^^. ^ ^ 

51-28 



^0 



20030004804 %^ <y*>: 2003/8/4 

<98> ^-#*V ^^^ofl 5a°H, -S-71 711 o]h #^-(221a) ^ ^Ht- tIHH 

(210) -8: ^^Rr a o Vl 3^ BBel^i^ ^-^o] A^-s)^ ^cf. ^, Aj- 7 | ^ifl t]]o1b Ai^- 
(221a)£ ^71 el-oj ^€(216)^1 is||°H *§$\sL *$s§S\JL, ^7} ^Ef t^b ^(210)^ 
-*7l a}bj} 711 o]B #^(221a) ^ 711 olH ^<3^ sfl^(219a)^l ^*fl ^M^s^M 

cf. oiofl nfe}, ^-71 TlloiB ^(221a) * ^>7l igH* tIMb sfl€(110)£- BBe^zz. 

E}3] ^go] A^o]^ ^ $l±r S.t\- 31-711 Sitf. ^Sj-aJO.S., Aj.7] yj ^ ^ 7 | 

<99> M. 1^0] ^! ^AHl g ^2 ^Aloflofl X^S. H]fl^ 71^ « -j. ^Aj^o^ A-| 

S cfl^-51^ ^^l:^r #^3- - ^cf. 
JL31-] 

<100> Aj.^^- ^-cl ? ^6)| ^ i Wlfl^ 7]<$ ±7}9] ^ A} EM 7]]°)^ A}^-ofl 

^H^Itt *fll 3fl^<^ ^ ^Bf- TllolH ^i^l ^Hsl^ *fl2 ^^BB ^.AJ^ ^ ^oj 

^ ^7l *fll Aj-o) TflolE ^cgn}- ^7] ^ 2 ^Nt^ ^ 

g£tf. OH] ttj-e^-, a o V 7 1 ^ 711 olB SHHIfe, JEfe iTl o]7}5\x] 

&B^, Aj-7] ^es. 71) olH ^ofl °J7>E1^- £12^ ±.7\ #eJH ^ B^f # 

*r Si*}. II 7l^ i^^l dLWl^^^- ^A^lJl, ^.Ajo. 7fl 

^ SEth SEf 711 olB ^ ^ A oM a] eh 7]] olB a!^ BBe^^e}^ ^ 

7>7l^l£l^ t§ ^ & O.B*) , i£Bl^^.&t-^ ^-A^ Jl^Aii^cl- A^^l «gA^ ^ 
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[^^^^^] 
[3^8- 1] 

n& ^ ^iSl- TllolB ^d^S ^H* TflojE sflU; 

#7} ^ n olH. #^"4 #7l «>£^7l^; A>o] ^ 7flo]H #7l ^B 

* TflolH 3flBi A}0]0]] 7 fl^Sl TflojE jjflBl; ^ 

^ 71^ 4l7>. 

2] 

#71 E^^ul- izflE^^- ^5]3-A}-Sl-nV ^ ^ ^ Hf-O^ Aj I* £ 
ol 3^^- ^ £^lO S ^ al^^ 7 ]<q ^7>. 

3] 

1 *<H1 

#7l H ^-s^s^, #el^e|^.£H^(polysilicon dots layer) ^ 
^sl-^- SHfKnitride dots layer)AS ^-s-°lH ^eh^ olifLo^l^ ^ 

* *l~b Hlfl^ 71^ i^. 
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[^t 1 * 4] 

*fl 1 ^Hl 

A o V 7l ^Uj 711 o]H #^8: A oM SSI- TflolB sflU^ <5J4|^ ^ A o VJ f^-i- S^r ^sfl<>H 
^Hflolsl, a o > 7 ] 711 olH %<&n n^Sr #7l TllolH ^ ^ # 7 | ^ oj 

H 4^ A o VJ f^ AM°fl 7fl^fl£l^ S}^- «)^|^ 71^ 

5] 

*n i sz^^, 

TllolH £<&*t !f-n^ ^7) B\^%<&^ sfl^, a o V 7 ] EB«^oig| ^ # 

71 l-S^^ ^fl^ ^Tflo} ^ ^o. ^O.^ ^ ti^^ 71^ ^7>. 

6] 

*}t= 3# Sj-fe «1 $ ^ 7l^ 4i7.K 

7] 

*fl 6 &oH, 

7l ^^/-ELeflo] <3^£l x^l ^-^elAfoi^^-g. d £#«Hr ^io2_ ^ 
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8] 

#71 ^ 711 ^4 A o V 7l ^51^7]^ A>o] ^ ^-71 ^ Tfl °] H ^oM 

1- TflolH A >olofl 7117.1}^ TjlolH ^ 

— 3fl€ aV£^l7l^:oll %9\& ^12 ifl u ^^lS ^€ i| i^S), *V # 

^ ^"71 #1" TllolB tfl^ajo] T^*?] 33* ^iLS <5>^r al^l^ 7]^ ±7.}. 

9] 

*fl 8 5^1, 
10] 

*ll 8 &o]X\ t 

^"71 e^^^nv 5)1^^ ^Bl^s^, €^^51H#(polysilicon dots layer) £ 
^2}-^- £H#(nitride dots layer)°-5. :2|MH *H:E ^>M-S. ^l^-^^l^ ^ 

* ^r^^LS- f>}±± Hlfl^ 71^ 
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11] 

*H 8 %H1 9X°1*\, 

#7} ^ 711 o]H ^£ -$M ^mt- TflolH Oj^ta g AVW.^ o. isfl°H 

spacer-shaped)^^, #7] ^cgtq- <3#£H ^ a^es ^ # 

7] TljolB 3*1] ^ A>olofl 7fl7flE]^ ^ ^-^0.5. ^ 7l <*| 

12] 

*)1 8 %H1 $>M^, 

^"71 ^ ^ TflojE #^-!-^ ^1-71 *V ^ ^1B# TflolB Sfl^il- Afojol] tiH^£l 

[^^J- 13] 

*H 12 *<M Si^i, 

^ £L3l°i ^ ^*Rr ^SL^ S.^}^\, #7l iiLi 

*V #3 ^ 711 Sl^M" ^}°H 71] 7fl 5] ^"71 ^ *fl2 ^^l"^ ^*Kr 

^-f- ^.2.^ <3^?1 3j-g- ^-^^-S sf-b wl^|^ 7 ]<*| ^7>. 
[^t 1 ^- 14] 

*ll 8 %H1 5a°H , 

A o V 7l & tfrcq 7iH# 711 olH ^H€-^r #7l tb ^ ^} TflojE A y 0 ]d\] tifl^ 

^ 3^- ^Hfr Wlfl^ 71^ 4i7}-. 
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15] 

all 12 %H1 5a*H-H , 

^.eflql <3<3 ^ A oM *fi2 ^^^r ^*Hr °J^^r 3 S^-sl , #7l JELefl*] 

16] 

*(l 9 %H1 5^1, 

^-71 Tfl^lH ^-71 T^^*}- SHU, ^7l S^^^H]- Sfl^ ^ # 

7} ^ S-^^-S. ^ ^7}. 

17] 

#5L^^°J^ V ^ *fll TllolB 5L?£n°} #7)1*1 ZL^-a(steped groove)* #7fl; 

^•7] #711^1 ZL^y ^T- 7 j ^ Bfl ^ ^ Bfl ^ o| 

H ^i^-^r, ^"71 ^ 711 ol b #7] %-7\}Q ifl^ta a}o] ^ aj- 7 | ^eh t\]°]B. 

^^-4 >^7l til£^7l^- A>olofl 711 711 € 7l]olH ^<2^ sim-8: ^*H=r #711; ^ 
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£fe ^iH* TflojH ^*Hr #31* fiHl- TflolB 

[^^8- 18] 

*ll 17 
19] 

*ll 17 ^Hl 5a°H, 

#7l B^^eV^ ^^SH", #E]^E]S £Ef ^ 5LE^O.^L ^Lf- 

o]]a^ a^s} z^o]s_ *§s$*y±; ^ al^^ 7i^ ^j.^ ^wj-ig. 

[3^8" 20] 

17 %H1 &°H. 

-$M ^Tjl^l ZL^-ja» *§#*Rr #7^, 

^-71 sfEPfiH^f ^^a} ^71 *fll 711 o]E iL#A)7l^- *fll 

#71 2)1 1 ZL^-y. ^ofl >y-7l *fll 711 °1H £^^1 ^ ^ ^ «1 « 
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^f-W.» ^^Hr 3* ^ «1 ^ H-^ 7l<^ ^7>^) 

21] 

^1 17 *<M1 91°)*], 

^ 711 o]H ^ A oM TllolB 3fl^l* ^*Rr #7fl*r, 

^"71 #711^1 ZL^f-Bl- £ir ^JE^M^ ^o)] T1HB ^^Tll ^*Hf # 

711; 

^•71 TllolB *k<£^ -$H z\}2 TllolB 51*i^-§- ^*Rr #711; ^ 

^"71 *112 TllolB 51 ^ * ^"71 TllolB ^ojnv^. ^ Al Z^BS. *1 Z^H <#7) 

#711^1 ZL^-B tfi^H +$)o)*] ^Efl^ ^Efl TllolB A o V 7l ^ A] °] B #7l 

«VB^7l^ Afo] ^ #7l TllojB ^-71 yVBxfl7l^: A>o]6fl 711 Tfl si TllolB 

s)l€-ir ^*Rr #7fl» lt§fe ^-ir ^HJiUL ^ wl^«v^ 71^ ^j-O) ig^yj-^ 
[^^^ 22] 

17 *J-oll ^^^1, 

A o V 7] ?1B1- TllolB ^*Kr #3l^r, 

7l]olB ^21 ^ A J-7l TllolB <|^^ ^#=1 ^KE^l^ 
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#7] £.3.1$ ^ ^-7} TfloiB ^<a^ j^-i- ^I44ias *}-8-*H #7] ^o}ia D 4, 

7]}°)^ n&Sr ^*Hr ^T^l« JL^S] , ^-7) ^7] ffc=v}±3.^ £ ^1 

°1H SL^^H t^H £fe #^51-^ ^^^>ZL, #71 flEf TflolH # 

[^^P-iJ- 23] 

*ll 22 *cHl 5^1, 

^-71 lAVsj-nV^ «§^*H=. ^ ^ 7l^ ^7^ ^ ^ 

[^^J- 24] 

*ll 17 %H1 5a°H, 

A <M ^ Tfl o]H ^ o^o^ ^- 7l #513) jl^ofl a]ep^ 0,5. ^oi §H 
^*Kr ^"Tfll- c) ^ ^IJIS. *>fe 71^ ^ 

25] 

*ll 24 &°H, 

^7} #^#3KF§^ 4^ <S <3 , ^"71 ^ Tfl °1B ^ 4i^<^^ ^ ^-71 Ajlfl 

TIME ^^-^ 71-71^1^ ^ &t£o\) ^4=-^A}o}^^ ag^fe r^j-g. V) 3.^Rr 

i^r^<L3. Z}^ *)$\^ 7l<^ ^7}<^ ^« 0 >^. 
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26] 

tiV£^l7l^r #<*|) B^^«^nv i H^^^^v, #S.53^«a^-, *Hl >IMB ^ 

^a^-fr *>3jis. ^#§Hr #31; 

A <M 3fl^i ^ofl A o V 7 ] J=L«.o. 3.^- lEljo, ^Bfl o]E 

^, #7] TflolH ^4 g^o] ^ ^ A>o] ^ ^eM Tjl Ol B #71 # 

£^171^; A>o}o(| 7 fl 7 fls} TjjolE xloluV sfl^-S- ^#*Kr #31 ; ^ 

#71 5}£P}i3 SflU^- 3*Hr #71 7flo]E 2flE^^| ^rtofl ^>7l^^^ 4j^-§- 

fiHl- 7fl°lH *§^*Rr #311- IM^I , #71 ^iHl- TflojE Jfl^fr ^#^1 Ei 

* ^-^-S. 5}^ 7l<^ ^71-3] ^^« 0 V^. 

[3^* 27] 

*fl 26 *<H1 &°H, 

<§^*Rr 3# «lfl^# 7l^ ^#^. 
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28] 

*H 26 %H1 &°H, 
29] 

26 %hi sw-h, 

^71 efo] sfl^ #31 fe, 

°fl«l Of! til ^iL^O^ ^ ^ ^ ^olJE S^nV sfll^ tg^fe Cf^l; 

#7} ^2\}o}*]^r Z\]7]Z}±± #31^ 4 V 7l ofl«l 3^<S*q- afl^ oflH] H^<£ 

^ SflU, <4«1 3l€, 3U 3MB 51 ^ n& ^ ifl^g: A o V 7l B\-<& 

3fl€# ^iM^Rr 3* ^'AS 71^ ^7fo| ^^HJ-^. 

[3^8- 30] 

31 26 * 0 H1 5a<H>H, 
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^7] 3l°lJL g ^7} 31<3B ^cgu]- ^ ^ #3^ 

#7} 5}<y 3}€* ^ #5L*fi7l# ##3l 3HB ^^^-i: ^S^-Tfl #31; 

^-71 3H^ ^o^nV ^-dl 3l2 31<3B ^la^g- #31; * 

^"71 3l2 3HH. S.^ ^ ^71 3H^ ^^nl-o. ^ A1Z1-O.S. ^"71 

^l7l^r A>ol ^ Aj- 7 ) TllojE ^4 >^7l g}-0] 3^0} A ].o]o\} 7fl 7fl^l ^1°1B 

3l^# ^*Hr #31* i^Rr ^ ^-^3^S *>fe 7l<^ ^^« 0 >^. 

31] 

31 26 %H1 5a<>H, 

-^-71 ?}B» 3HB ^*Hr #31^, 

A o V 7l ^ 3HH ^ #7] 31 <3B ^ #£3] 71^ #ofl 

iLi D n v l- ^*Rr #31; ^ 

#71 ^ ^"71 3MB %<&^ 31 A -{34iaS ^}-§-*l-<3 ^"71 s>JE.n>ia. 31 

311 31<3H oflu] l-B^^ 31^1, ofl«l B 5 ^^ 3)U ^ 

o^nV j^^g. oI^ai^H a o > 7 ) ^E-g. ^ole 31^-g- ^^*>^ #311- JE#*>£|, ^7l II 
^ A oM 5f£4i3 D -[ ^ ^-71 311 3MH S^^-31 cfl<5H ^^Hd^ll- £fe l-^BB 
^sVji, ^-71 £B# 3l°lB 311i^r ^-71 311isl -"-^-# ^ ^io S ^ H ) 

32] 

31 31 iHl &°H, 

51-41 



1020030004804 <£7\: 2003/8/4 

33] 

*fl 26 *<H1 $Z<H A 1 , 
34] 

*fl 33 %Hl &<>H, 

#7l J^tHM ^-7] ^ i^^^ ^ ^71 

3 "8: ^ Hlfl^ 71^ m^ 1 *^. 
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